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The present invention relates to a spot footing needed for joining a precast con- 
5 crete column and a timber column to a foundation or for extending such a col- 
umn, as defined in the preamble of claim 1. 

Precast concrete columns are extended to each other and joined to the founda- 
tion by a currently known technique in such manner that, at the element factory, 

10 a spot footing is placed at the lower end of the precast column, the anchorages 
of the spot footing being cast in the column. The foundation or the upper end of 
the column to be extended is provided with a threaded bar whose upper end is 
fastened in a hole in the spot footing. The joint can also be made the other way 
round so that a spot footing is mounted in the upper surface of the foundation 

15 and a threaded bar is fixed to the column. This alternative method is employed 
when timber columns are used, when the concrete column has a small cross- 
section, when the reinforcement has been implemented by using prestressing 
cables, or when it is to be feared that earthwork may damage the threads of the 
bolt. The function of the joint structure in a finished structure is based on the 

20 principle that the compressive forces are transmitted by the concrete fills made 
on site while the tensile forces are transmitted by the threaded bars fixed with 
nuts to the spot footings. During the mounting of the elements, before the con- 
crete filling, compressive force are also transmitted via the nut casing structure 
of the spot footing. The reinforcement of the concrete column consists of ribbed 

25 bars or prestressing cables, the number of which placed in the cross-section is 
such that the loads can be safely transmitted from the upper end of the column 
structure down to the foundation. Loads are imposed on the columns from the 
roof structure, the intermediate floors and the wall structures. The greatest 
stress is thus imposed on the lower end of the column. In long columns rein- 

30 forced by ribbed bars, the bar size and/or the number of bars increases accord- 
ing to the required load. Depending on the load and the manner of construction 
of the reinforcing cage, one or more reinforcing bars or tension cables are used 
at the comers of the column. In the case of large concrete cross-sections, rein- 
forcing units are placed on the sides as well. Forces are transmitted in the spot 

35 footings and extension bolts via the ribbed bar anchorage to the main rein- 
forcement, so the total amount of reinforcement depends on the strength of the 
concrete and the manner of transmission of forces. In contact splices of the re- 
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inforcing bars, tensional forces are transmitted via the anchorage from one bar 
to the other, whereas in the case of prestressing cables it is only required that 
the ribbed bar be anchored in the concrete compressed by pretensioning. The 
anchoring bars of spot footings are so disposed that the structure achieves a 
5 sufficient protection against corrosion and fire and fits the main reinforcement 
and bolt layout. 

The general functioning principle of the spot footing in respect of material 
strength is that the tensional force of 500-1500 kN coming from the foundation 

10 anchor bolt is fixed to the footing base plate by means of bolt nuts, from which 
the force is transmitted sideways to a distance of 50-100 mm along the footing 
structures and then the force is again returned in the upper part of the footing 
back to the column's main reinforcements aligned with the anchor bolt. Trans- 
mitting this great force laterally and returning it back in the footing area causes 

15 very high internal stresses on the footing structures. 

An optimal footing structure regarding force transmission is obtained when the 
lateral transmission of tensional force from the anchor bolt line is as small as 
possible in the footing structure. In this way, the internal eccentricity forces in 
20 the bolt and the need for balancing of internal forces are reduced. 

The lightest spot footing structure would be obtained by adapting the spot foot- 
ing in each application to the amount of main reinforcement and the disposition 
of the reinforcements. In this case it would not be possible to utilize industrial 
25 serial production to reduce the manufacturing costs. Specification EP-A2- 
0900898 discloses a rigid cylindrical nut casing structure and an anchor bar 
centric in relation to the bolt hole, requiring no separate main reinforcement of 
the column. 

30 The solution in question has the drawbacks that, in long columns the amount of 
reinforcement can not be reduced in the parts closer to the upper end of the 
column, the transportation of long bars needed in columns extending through 
several floors is difficult, and the solution can not be used when the columns are 
produced by prestressing. 

35 

Specification DE-A1-195 14 685 discloses a spot footing comprising a base 
plate, a protective casing formed from thin sheet, main anchor bars and balanc- 
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ing anchorages and, to achieve a lighter spot footing structure, a rigid angle iron 
structure secured to the base plate so that the planes of Its legs are perpendicu- 
lar to the base plate. The angle iron structure has been fitted to direct the bal- 
ancing forces transversely relative to the forces generated by the bolt fitted in 
S the bolt hole and the main anchor bars so that the balancing forces will not in- 
. crease the required capacity of the main anchor bars. The main anchor bars 
can be secured to the inner or outer surface of the angle iron structure or to a 
separate rigid plate transverse to the angle iron structure, which plate may be 
similar to the base plate and which can be welded to the upper edge of the an- 

10 gle iron structure so that it extends above the protective casing. In respect of 
material strength, the function of the spot footing is based on the base plate and 
the angle iron welded on it, to which the anchor bars are welded. In addition, as 
parts of the footing, the molding boxes in the top and in the side of the angle 
iron have no function in respect of material strength. Moreover, the footing 

15 comprises balancing parts. A drawback with the spot footing according to speci- 
fication DE-A1-195 14 585 is that the center of gravity of the angle iron lies far 
from the bolt hole, and the center of gravity of the anchor bars, being welded to 
the angle iron, is also far from the bolt hole. The internal eccentricity forces in 
the footing grow large and separate balancing parts are needed. The top plate 

20 has no function in respect of material strength, it is only a concrete casting 
shield. EP-A2-G952265 and FI-B-95164 disclose a spot footing comprising a 
base plate provided with a mounting hole, and a protective casing consisting of 
a top plate, a side wall part and anchor bars. The anchor bars are secured to 
the side wall part. A drawback with the spot footing according to these publica- 

25 tions is that the center of gravity of the side walls lies far from the bolt hole, and 
the center of gravity of the anchor bars, being welded to the side walls, is also 
far from the bolt hole. The internal eccentricity forces in the footing grow large 
and separate balancing parts may be needed. The top plate has no function in 
respect of material strength, it is only a concrete casting shield, 

30. 

In the solution disclosed in the present invention, the prior-art solution used in 
the above-mentioned specification EP-A2-0900898 is partly made use of as 
regards the compact casing structure. The structure of the spot footing of the 
invention allows serial production that is more comprehensively economical in 
35 view of the processing costs and column reinforcement costs when long col- 
umns extending through several floors are to be manufactured or when a col- 
umn structure is to be prestressed. 
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The present invention is based on a solution where two or more anchor bars are 
secured to the top of the spot footing, the bars being so disposed that the main 
reinforcement of the column can be placed as close to the center line formed by 
5 the bolt as possible. In the reinforcing cage, the main reinforcement is thus at 
the comer of the hook. By using several bars, the number of anchor bars can be 
more easily adapted so that it corresponds to the bolt force. If the column is 
produced by prestressing, then the top of the casing can be provided with a 
hole, through which the cable is threaded through the hole in the base plate to 

10 the prestressing bed. When the casting mold is dismounted, the cable is cut 
below the top of the casing. The hole in the base plate can be made elliptical, 
thus allowing the spot footing to be used with different protective concrete lay- 
ers on the bolts. Therefore, production can be implemented in longer series, 
more efficieht production can be achieved and the storability can be improved. 

15 To allow greater mounting tolerances, the bolt hole is always made larger than 
the bolt diameter. By using an elliptical hole, the mounting tolerance is in- 
creased. The slight eccentricity between the anchor bars and the bolt is dealt 
with simply by adding one or more anchor bars to the back wall of the casing. 
As a result, the anchor bars on the top and behind the casing form a force cou- 

20 pie balancing the eccentricity. In the finished structure, the steel parts of the 
spot footing have to be protected against fire because, when the temperature 
rises, the yield strength and load-bearing capacity of the steel are reduced. 
Load-bearing steel parts are generally placed inside second-stage concrete:" In 
an embodiment of the invention, the part of the top of the nut casing in the area 

25 of the opening of the casing is made from thin sheet, which is so shaped that it 
centers the part into alignment with itself and seals the structure so that no con- 
crete can flow into the casing. In the finished structure, the concrete constitutes 
a fire shield for the thick structural casing top part, so the spot footing need not 
be entirely embedded in the floor concrete. 

30 

In the solution of the present invention, the casing is so shaped that, in respect 
of material strength, its center of gravity is located at the center of the bolt hole. 
The anchor bars are secured to the top plate, which, in respect of material 
strength, functions as a force-transmitting part and simultaneously as a casting 
35 shield. The center of gravity is as close to the center of the bolt hole and also to 
the main bar of the column comer as possible, which is why an anchor bar is 
needed to eliminate this slight eccentricity. In this solution, the internal eccen- 
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tricrty forces in the footing are minimized by a casing design and disposition of 
anchor bars correct in respect of material strength and by securing the anchor 
bars to the casing top instead of to the wall. 

5 The features of the solution of the invention are presented in detail in the claims 
below. 

In the following, the invention will be described in detail by the aid of an exam- 
ple with reference to the attached drawing, wherein 

10 

Fig. 1 presents a spot footing according to the invention in side view, 

Fig. 2 presents the spot footing of the invention in top view, 

15 Fig. 3 presents an embodiment of the spot footing of the invention in top 
view, 

Fig. 4 presents the spot footing of the invention in side view as seen from 
the direction of the opening of the casing, and 
20 - ' 

Fig. 5 presents the spot footing of the invention in top view and sectioned 
through the casing. 

Fig. 1 - 5 present a spot footing according to the invention, comprising a rigid 
25 nut casing having a base plate 3, a top plate 2' and a wall part 4, all made of 
sufficiently thick iron plate, so that the loads are transmitted via anchor bans and 
the top, wall part and bottom of the nut casing to the foundation. 

Parts 1 shown in Fig, 1 and 4 are anchor bars of the footing, which are secured 
30 to the top plate 2 of the footing casing either by welding or by means of screw 
threads. Part 1 anchors the spot footing to the reinforced concrete structure. An 
embodiment of the invention comprises two or more anchor bars 1 specifically 
so disposed that the anchor bars are positioned around the hole 9 made in the 
footing top plate 2 for the main reinforcement as illustrated in Fig. 3. 



35 



The hole 9 corresponds to the center of the base plate 3, where the main rein- 
forcement bars or prestressing bars of the column are located, so the main rein- 
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forcement of the concrete column can be connected onto the top plate .2 at a 
point corresponding to the bolt hole 7 of the base plate 3. This embodiment is 
used in prestressed columns, in which the tendons have to be drawn through 
the structure from end to end of the mold. The footing base plate 3 corresponds 
5 in shape to the cross-sectional area of the casing structure. In the area of the 
opening 5 of the casing, the base plate 3 is so shaped that it corresponds to the 
cross-section of the concrete. The footing shown in the figure is thus used at the 
comer of a column of beveled rectangular cross-section. In the case of a round 
column the base plate has a round edge, and when the spot footing is placed 

10 on the side of a rectangular column, it is straight. At the center of the base plate 
3, a hole 7 is provided for the foundation anchor bolt of the lower floor. In a solu- 
tion according to the invention, the bolt hole 7 has an elliptical form, allowing the 
same spot footing to be used in different bolt applications. Depending on the 
protective concrete layers required, the bolt is positioned either in the inner part 

1 5 of the hole 7 or at its outer edge. Part 4 forms the side wall of the protective nut 
casing, and it has a cylindrical structure or a polygonal structure bent into a cy- 
lindrical shape, provided with an opening 5 on one side of it to allow the nut to 
be mounted. The edges 6 of the opening 5 of the protective casing 4 are bent to 
match the base plate 3 of the casing. The shaping of the edges 6 and opening 

20 area of the base plate 3 guides the footing against the edges of the column 
mold. The top plate 2 consists of two parts, a structural thicker part 2'. to which 
the anchor bars are secured, and a formed part 2" applied against the column 
mold. In the cast -structure, only the thin formed part 2" transfers heat fcrthe 
structural part 2' in a fire situation. It is thus not necessary to cast the top part 2 
25 of the casing inside the floor structure to provide protection against fire. The 
various parts of the casing structure are assembled by welding. 

Welded to the back side of the side wall part 4 of the protective casing is a ver- 
tical anchor bar 8, which is placed on an axis of symmetry and which, together 
30 with anchor bars 1 , forms a force couple balancing the eccentricity, and horizon- 
tal tie bars 10 on either side of the axis of symmetry. 

Practical applications of the spot footing include precast concrete columns and 
foundation columns. From the precast concrete column, only the threaded bars 
35 protrude, and these are mounted inside the spot footing. The invention is not 
limited to the embodiments described above; instead, it can be varied within the 
scope of the following claims. 
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